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E,Q WUDQVPLVVLRQ FRPSRQHQW ORDG VWDWLRQV DQG VXEVWDWLRQ DUH LQWHUFRQQHFWHGZKLFK LV WKHPDLQ FRPSRQHQW RI










FDVH RI LQGLYLGXDO ORFDO GLVWULEXWLRQ JHQHUDWLRQ LI H[FHVV SRZHU LV SURGXFHG WKDQ WKH FRQVXPSWLRQ WKLV H[FHVV
JHQHUDWLRQFRXOGEH IHG WR WKHQDWLRQDOJULG ,W LVEHQHILFLDO IRUERWK WKH HQHUJ\ VXSSOLHU DQG WKHXVHU$XWRPDWLF
ELOOLQJ GDWD ORJJLQJ DQGPDQ\RWKHU VXFK LQFHQWLYHV FDQEH DYDLOHG$GYDQFHPHWHULQJ LQIUDVWUXFWXUH $0,KDV
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 
FRVW RI WKH V\VWHP6PDUW JULG VWRUDJHGHVLJQZLOO RIIHU GLIIHUHQW WHFKQLTXHV IRUPDQDJLQJ UHQHZDEOH HQHUJ\ DQG
GLVWULEXWLRQJHQHUDWLRQ
&ODVVLILFDWLRQRI'RPHVWLF/RDG
'RPHVWLF ORDG LV FODVVLILHG LQWR WKUHH VXE ORDGV EDVLF ORDG UHJXODU ORDG DQG WKH EXUVW ORDG /LJKWLQJ IDQ




WR WKH GDLO\ URXWLQH HJ FRRNLQJ KHDWLQJZDVKLQJ GU\LQJ LURQLQJ DQG FOHDQLQJ%DVH OLQH ORDG LV QRW WKHPDMRU
SUREOHPFUHDWLQJIDFWRUDVFRPSDUHGWRWKHUHJXODUDQGEXUVWORDG6RJLYLQJWKHILUVWSULRULW\WRWKHEDVHOLQHORDG
ZLOOKHOSWRUXQWKHV\VWHPVPRRWKO\6WHSVVKRXOGEHWDNHQWRUXQWKHµUHJXODUORDG¶XVLQJGLIIHUHQWHIILFLHQWGHYLFHV
OLNH HQHUJ\ HIILFLHQW FRROLQJ DQG KHDWLQJ V\VWHPV LW ZLOO LQFUHDVH WKH V\VWHP HIILFLHQF\ E\ VDYLQJ  RI WRWDO
GRPHVWLFHOHFWULFSRZHU>@




HIILFLHQW IURP WKH GHPDQG VLGH 7KLV FDQ EH GRQH E\ UHGXFLQJ WKH H[LVWLQJ ORDG E\ HQHUJ\ HIILFLHQW ORDG LW FDQ
GHFUHDVHWKHSUREOHPRIORDGVKHGGLQJIURP3DNLVWDQE\LQFUHDVLQJWKHJULGHIILFLHQF\8WLOLWLHVGRQ¶WKDYHDFRQWURO
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ƵƌƐƚ
>ŽĂĚ
WƵŵƉ ϭϲϬϬ ϭ͘ϱ ϳ ϮϰϬϬ ϭ ϳ ϭϲϬϬ
/ƌŽŶ ϭϬϬϬ Ϭ͘Ϯϱ ϱ ϭϳϴ Ϭ͘Ϯϱ ϱ ϭϳϴ
tĂƐŚĞƌ ϯϮϬ ϭ͘ϱ Ϯ ϭϯϳ ϭ͘ϱ ϭ ϲϴ
ůĞĂŶĞƌ ϮϬϬϬ Ϭ͘ϱ Ϯ Ϯϴϱ Ϭ͘ϱ ϭ ϭϰϮ
dŽƚĂů ϭϳϱϵϮt,ͬĂǇ ϲϮϵϬt,ͬĂǇ

/RDGFRQVXPSWLRQ LQ VXPPHUDFFHOHUDWHV IRU WKH UHJXODU ORDGDV LW LQYROYHVPRUHSRZHUXVDJHRIFRROLQJDQG
UHIULJHUDWLRQXQLWV%DVLFORDGLVTXLWHORZLQZDWWDJHEXWSRZHUFRQVXPSWLRQDSSHDUVWREHTXLWHKLJK,WFRQVXPHV
RIWKHWRWDOSRZHUDVLWVWLPHRIRSHUDWLRQLVPD[LPXPDVFRPSDUHGWRWKHRWKHUORDGVDVVKRZQLQ)LJ,IZH







'HPDQG VLGH UHVSRQVHSURJUDPVDUH HLWKHUXVHU LQFHQWLYHSURJUDPVRUSULFHEDVHG ,W HQFRXUDJHV WKHXVHUV WR
























,QRUGHU WRPLQLPL]H OLQH ORVVHV DQGXWLOL]LQJ0D[LPXPSRZHUSRLQW WUDFNLQJ 0337 WKUHH VRODU SDQHOV DUH
FRQQHFWHG LQVHULHVVXPPLQJWRWDOYROWDJHRI9GFDVVKRZQ0337FRQWUROOHUJLYHPRUHFKDUJLQJDV
FRPSDUHG WR WKH3:0FRQWUROOHU7KH0D[LPXP3RZHU3RLQW7UDFNLQJ DQG LWV FXUYHZKHUHPD[LPXPSRZHU LV



















)XUWKHU DOO RI UHJXODU ORDGV DUH HTXLSSHG ZLWK *60 EDVHG FKDQJHRYHU FLUFXLW EUHDNHUV ZKLFK DUH GLUHFWO\
FRQWUROOHG WKRXJK *60 EDVHG WUDQVPLWWHU FLUFXLW ZKLFK ZRUNV RQ FRPSDUDWRU EDVHG WHFKQLTXHV DQG UHJXODWHV






FKHFNYROWDJH OHYHORIEDWWHULHV LI WKH UHTXLUHGYROWDJH OHYHO LVQRW DWWDLQHG WKHQ LWZLOO VZLWFKDOO UHJXODU ORDG WR
XWLOLW\VLGHDVVKRZQLQIORZGLDJUDPLQ)LJ




%DWWHU\ OLIHGHSHQGVXSRQ LWV FKDUJLQJ DQGGLVFKDUJLQJ F\FOHV5HQHZDEOH HQHUJ\ VXFK DV VRODU39RIIHUV IUHH
UXQQLQJFRVWRISRZHUEXWLIZHKDYHWRUHSODFHEDWWHULHVHYHU\\HDUWKHQWKLVZLOODIIHFWRYHUDOORSHUDWLRQDOFRVWRI





VZLWFK ZKLFK ZLOO EH IXQFWLRQDO RQO\ DW WKH VSHFLILF KRXU EXW LI ZHDWKHU FRQGLWLRQV GR QRW DOORZ WKH UHTXLUHG






















'ULYHQ E\ WKH VRODU 39 DUUD\ DQG '/& WHFKQLTXHV LQ VPDUW GRPHVWLF VHOIGHVLJQHG JULG GHPDQG VLGH ORDG
PDQDJHPHQWLVZHOOGHPRQVWUDWHGSUDFWLFDOO\LQGRPHVWLFHOHFWULFDOORDGV,WUHVROYHVWKHSUREOHPRIORDGVKHGGLQJ
DQG IXUWKHU ERRVWV WKH HIILFLHQF\ RIZKROH V\VWHP E\ GHFUHDVLQJ WKH UXQQLQJ FRVW RI EDWWHULHV DQG LQFUHDVLQJ WKH
UHOLDELOLW\ RI FRQWLQXRXV SRZHU VXSSO\   7KLV SDSHU DOVR GHPRQVWUDWHV WKH UHPRWH DFFHVV RI LQGLYLGXDO
DSSOLDQFHVGXULQJSRZHUVKRUWDJHDQGVHOIVKLIWLQJRIH[FHVVLYHORDGWRDOWHUQDWLYHVRXUFHGXULQJVFKHGXOHGKRXUVRI
XVDJH /RDG VKLIWLQJ DQG ORDG UHGXFWLRQ HQDEOHV XQLQWHUUXSWHG DQG IULFWLRQOHVV H[HUFLVH RI GHPDQG VLGH ORDG
PDQDJHPHQW 7KLV SDSHU SURSRVHV D WHFKQLTXH IRU ORDG VKLIWLQJ ZKLFK VPRRWKHQ WKH ORDG GHPDQG FXUYH PRUH
DGHTXDWHO\WKDQFRQYHQWLRQDOORDGVKLIWLQJ7RWKHGHSOR\PHQWRIERWKGLVWULEXWHGJHQHUDWLRQDQGFRQWLQXRXVIORZRI





>@7RQJWRQJ /L -LDQ 5HQ DQG ;LDRFKHQ 7DQJ ³6HFXUH ZLUHOHVV PRQLWRULQJ DQG FRQWURO V\VWHPV IRU VPDUW JULG DQG VPDUW KRPH´ LQ ,(((
:LUHOHVV&RPPXQLFDWLRQV-XQH
>@%REDQ3DQDMRWRYLF0LODQ-DQNRYLF%RULVODY2GDG]LF³,&7DQG6PDUW*ULG´LQ,(((
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